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Abstract 



PURPOSE: To provide a reflective X-ray mask and manufacturing method thereof not to deteriorate the X-ray 
reflectance of multilayer films. 

CONSTITUTION: A reflective X ray mask having an X ray reflection film 2 and intermediate layers 3 and X ray 
absorber layers 4 formed in a pattern shape is constituted with the etching selection ratio between the intermediate 
layers 3 and the X ray absorber layers 4 exceeding 5. 



Data supplied from the esp@cenet database - 12 



file://D:¥My%20Documents¥espacenet¥JP821 3303.Bib.html 



2004/03/01 



<19)B*HHMW? (J P) 



(i2> & m 4# wf & n <a) 



#IB¥8- 213303 

(43>&B1B ¥^8^(1996) 8^200 



(51) IntCl. 6 
H 0 1 L 21/027 
G 0 3 F 1/08 



F I 



A 
G 



H 0 1 L 21/ 30 5 3 1 M 

21/ 302 H 
OH* tt£3!<Z>ft5 OL (£ 7 H) g&HKSK 





#^¥7-16698 


(71)tHBiA 


000004112 














(22>aisB 


¥f£7*F(1995) 2 R 3 B 




JKJK&^ttfflK*,©!^ 3 TS 2 1 


13^ 






(72) 












^^«EaK^LC0rt3Ta 21 


13^ ft 













(54) RmMxm-?x?&zt*(DW&& 



(57) 

^->«c»«anfc+nn)i3xt;x«!RiR#ji4 1* 

tU B9fB4 1 W^3i:«9fex«S®iD(^4i:©X-y9 1 > 



4 

-3 
-2 

-1 



—23— 



4k\ 



1 

matmu xmsatm^mz/^-ymzm^ 
taia ^ mm t mmxm^u^m t^x ? ? >^»? it# 

m&m 3 ] x^EstBifc: 6 # ic/t * - >« * 
n&*MJBX)tfx«»JK*)it*6*rtanfcs»iBx 

xy*\>ls &*fcttS*S^J«»i:"r-5««*^^ 

?%m&m i 2 b«©e»s!x*v;**. 
[8***4] x»&$tmfc*>zf\z/i*->mzMtfi2 

(1) X*«JKff«^^->»«^ff'3Xy^>^X 
S; 

(2) /t*->»aHT«fcX«KI«il/T«V^« 

DWiyf^Ii (1) fc (2) fctft*n*h»fco 
fcX^^>yjSfcJ;oTtte-r*^i:&4«»fcraS» 
3!X«8VX*©»jfi8u 

mm&hs] mexy^^ifxa d) 

S (2) ©*IBJil»*X«fc^x^hxyy>4r**« 
v^ri t-rsB** 4 IB«coM#t^x^x * 

[0 0 0 1] 

vx^ car, K&^xztm-?) Ktwowfttten 
ts&cdt&So 

[0 0 0 2] 

->o»*tt7 * h U vxy^>ifttK:± Off tons. 
7thl/yXh \z*ihl<>3 L ?)ltmftiZ>'?x?&&& 
B3£-rsxgat*s 0 E<&»W<Wteo«fia** 

S« 1GH±(J)^€'J-IC (0.15 

tfmL&sHTo*»*wa» 
^*x*«K3ier«x«wsj«fi«tsB«nT^«. 



(2) #i¥8-2 1 3 3 0 3 

2 

[0 0 0 3] -n^T. X^g^ffl<DVX^£LTteS 

W a^HH/x * - > £ x»»iR«Ro*€r ^SiSTM 
bfcX*fti|MMifc, ttffi-TSXfllSEftKcMUattffift 

[0 0 0 4] JRftl^X^fcrau (1) /^->ttfcJBric 
L&X*EI*Jia>5&* (2) X«EttJl4>± 

a ^ - >« \zmwi v tc xmytwtm zmtt %<d&& 
So xauzftMi*. *jwiMfcv«»u 

■no. »*««ox»x»^>r^yy*f^ftii&-rt 
#x^^sit-rso 
a? [0005] xmm B^^t^xsoft 

* - >ttfc»«-r * k©x ^>^m\z^ 

Au^fflV^nS, E#VX £TF<DX 

gTfTtonso 

( 1 ) »R±fcX«E«*£»drt-*XS ; 

(2) x«Rj«±fcx«aRiR*jit»ds-r*xa : 

(3) X«!RJR*g|±lc:7* M^^XhftJ6*-r*X 
» H; 

(4) 7t M/yXhl:fSo/^->^h~Ai 
■ffifc J; 0 > h/^— >*»*r*xs ; 

(5) F9>fXy^>^affccfcDX«BMK<*:JBC/^ 
-x>£fr* </^->«^) Ig; 

(6) Bofcl/^XNSBSniS; 
E**v**Wt* XlM#lOX7^>^Ig (5) 
*^TX*E»)Bfcx^^>ytc:«k-6a«&S^8<, 

Slt^X^OXflljEltMftSTbTU*^. 

-r*-riHi»(o««B{fc«cffvv *^«nwt<z)tiinfcKx* 
^^>^{c^jt;-r^<Ei*Tx^^^$nT^So 

[0 0 0 6] 

[*W38*»*Lj:5tr*»« &mm±izmzxmi& 

«HR«#flE>Xy^>if»TtW»lC#JBBl©X!y^>y 
50 *SV^i*HK<7)S±jS^e»H^SV>«»+Sx 



—24— 



(3) 

3 

v t > ^3 nr l $ ^mmm.'> lt b * 5 & zomm 
^s^±(c*ra^*tfes^> ffflmomtsizttmvx 

[0007] *^©ge<iij t ^McDx^sit^eT 10 
££-tt-5 z\ <t©&t^s^x^t;^©si&}£;£ti«-r 

<5 el <L iC^-So 

[0 0 0 8] 

P-h \Z<®m<D!&®. £ 5 S -5 * P«fl/I £E@ 

<fco. x^kir^b^a^-^^osr. &mm\zi$ 

VT3iy^>>fmM**3-Z.fe^&5\Z-r2>Z\ 

xus.m%b&&*mmc)m-2\z}£MVTi&TTz>jttb. 20 
<p mm tzm v> a»»t*<oiite6ft©jft*^t>«ft jtv»ta 

[0 0 0 9] *X9!<z>£ttvx?tt, xSSKWMMtft:: 
/t^->«Jc^jESSnfc«ffflH2a:tfXi(S!RiR«:Bt*»6 
M$n, WEf IB]«t«iaax«!R«{*:Jit©Xy5 t > 

ya*?it!8«5«±Tr**i:i*w«tr*. set. m 

[0 0 10] Sfc. *«W©RJWT^^tt. XftKMK 
Jit^6*rtE*n. mB>f>nJI«t. «rlEXi8§©)K#Ji{BI 

\z&wtz>m 1 4>mjg ffie£*Hit«iic«urr«* 2 

-5. 

[0 0 11] #fPJ©K£tvXy ©§?&&«. X^RI* 

(1) X*IKiR#JIlc/t*->^j££fT5Xy^>y'I 40 
S; 

(2) A^->»jja»7«CX«E««tbTffl^*« 

i5i2i7?>^ii (1) t (2) 

[0 0 12] 

[«UH] *RHfc*to*X«W3fcflR»T*f 

(1) S«±fcX«©S»K*»J5£f-5IiB 

(2) ttrajMUfc*M«n&t-«xa 50 



Ifif 8-2 1 3 3 0 3 

4 

(3) ifrEt>MS±CX»»iR#S*^-r5XS 

(4) mE.xmwtw.ftm ±\zu>>x h di/f^^x 

(5) ao!tus?xhatfx»»««6wi.oit»njift» 

^>yfe*itttCF4. CHF3, 02&£*©Kj£te©;tf 

-&t>-e-TfflV»Tt>^V». Xy^>£f©&. 

<fc 3 1 -T -5 tm t X y > y b Ttt& 6 is <t©& 

Xy^>^affi©Sg«t-H}-*frt^t*«i65Jlt3a:S. n 

©xy5 i >if3iffijtsxy^>^a«jtt^'5. Tftt> 

y^V^bTttJiSfe^SKai^iBSUXy^V^a*? 

[0013] mm0iWv*—K— t.u> 

«[Xy?>yjB/T»at«Kl*V>T«Xy^>irS«»X 

y ? > if s nT«s«*igta-r * * t ©x y ^ > s/mm 

fcT»S«£Xy^>y*bTV>.5l$ffli©Jfc£V>5. * 

#SK©XiBSjt45fiTS«i^-Sfei&tc8)llffi»)iXS© 
^^->fi9XfitfWJill>*XSt0 2t?OXy^> 

ifxm&^m. isXts 3 nfc *> ©t a&s. 

[0014] mi &#B8bT-€-n-en©SI*3BfcoV»T 

i:MLTX7f>^lW*fW (Xy^>y*jtSJfc 

t5^tCJ:D, ;i^->«fe^xe©iB, X^KiR^g 
4 fc:fr-/t-Xy?->if bfc#£TrfeT*fc***Jiil 

[0 0 15] *M». XttKiRttJIfcttb-rftStttt 

U -f *>E-AXy3 L >^ffilC<£SAy-->|£^£fT 
5<Htt3V»TRiBt*. fP^HJx SS?Jtl5~2 0 
SttSC r ©»a*>CS*?tfc6~l OSttST i-t>C 
r &±f&ftfr ^fc-a-^-Pfe-S N i C r^: £*<*a"C» 
«. »CCrBlH:##K:xy?>^bJi^««T*0, 

V». -?-©fcJ6, I?f>yx hy/1— ibTfig5©tC# 
#lr®b/tteKT?afeS„ 
[0 0 16] W. Ta-ft£SXiBKiR«:JBKffl^ 

4>mJBMJtX3RttlIftffiV^. 2@«ji© 
«f"MJST?*£«^ SliSAutPt, ^2B*^Sg 

tz-D^xsmt^. 

[0 0 17] Sfc, tlBJBJiXMHRJRflcJBO/^^— >« 
Mltvxyi:bTXieSRIta©fil«©fei>&txi(IS 



—25— 



5 

[0 0 18] Si SS±SlCbrc#SK2rcXj»KJRft: 
^4CD/1^->K^T^o ^0«l:CrX*;ft>h 

£<, K*«3lcoViT»4, 4»ISJI£xS#K6<i:U ±JI 
fc»*fl|12fet«l*JB2T3Rbfc*mi» (S1*RII3 

<h\ #112 l:»LTXy^>y«»$^^V^ST 
»3cWIBft«f«. -«£bT. KIRSR (S2*WJ13 
b) £ffiMT£o -(D^^^^^T^^ch^cfcD, * 

[0019] fjffifg 1 *WJ1 3 a tt, X*BMMMfc:/ , t 

JB 1 4>HMti!>«Ktt, X»»JR#JitoaKJt39«5a± 
T*n«J:^. WAtf, EJ£te<*>Xy^>^<0»& 

Au^>Pt/im5, ^t>t~AX7f 
>2to»&ttC r i ftg^fflV^nS. ffifBRSX 

[0 0 2 0] *«W<DE»TX?©«St6©iyf>^ 
XSHU 

(1) X«KiR»B^A^->^§fTaXy^>^X 
S; 

(2) ^^->»ja»7«tX«IK«»tbT«^S« 

©2R»fcTfT*>n, ituBxy^yxs cd t 
(2) ^^nfns^ofcX75 l >^ <*swax 

[0 0 2 1] X.y^>ifXM (1) Ttt, KlrW#>X 
^W-Sffl^f:Xyf>m «^S^t>tf-AX 

y^>^*cffv\ xy^>^a^Jt^SVi+K@tc<fc 
0, X«Si*fflt^S#S«[*McDfiffi$|&lh-r-5. X 
y7>ifxm (2) Ttt, 7<J^Htoy?>yftM 
ViTfr^o *IH»fc*nA*:fafc#£bfc»« 
*5Mlb&»^ Xyf>W« (1) fc-f 
Xyf>^ X7f>^Ii (2) l:^PAX^5 1 t> 



(4) &BPF8-2 1 3 3 0 3 

hlCWJXy hJiy^ytf&m^Tff^ZtilZ&K), 

[0 0 2 2] a*«30«J:5l:IlSt/ : S2<i:2^ 
HW**-r*»&©X?ry>jfDBTBU Xy^>^X 
g (1) «C7y**^fX^tB***Xfti:JcJ:SElB-f 
*>X^>^&, Xy*>#X.m (2) 
fc±-5S«tt-f*>Xy5 1 >yifei:-rsi:tfc±D. X 

10 SnfcESJvx^te, X«E****«#*fcK^EItvx 

[0 0 2 3] -WfclTl 3 nm©8fil:»«t*Mo/ 
Si#eMJCt>^T#ASt, Mo/Si^jlKtefiAtt* 
l:»l/TEW6 0XH±S3iai/T^5^ #SKS 

m<o^7ffi^^-^^mz^^^>i)t^mm^\zfi 

20 &X%2>. 

[0 0 2 4] &*5, *XH0ttJ&&RH?£±EHH& 

[0 0 2 5] 

Hilt BI*3HlRt«l*ai2fc:*W*X»iRJK{»: 

<z>«jg»«ST&5o I3 3^jfvx^<z>gjg:/Dlrx 

[0 0 2 6] Si >>X/Y0>&tt:$S4El±lC, Mo/S 

3 0I@1^#» « Mo/S iMK2il JfgfcN = 
50, ^S5Sd = 6. 7nm, l)|ltr = 0.5tU 

y^ftllt 10-2 0 nmiSSRl/fc, 
S3CD±tC«, Xgg©iK#/f4 (fiaj^tfAu) £ig^Jk 

[0 0 2 7] X«9RJR#»4&»fao^^->^^- 
40 Xg^TS&fcl;:* MI5X«g©iR^S±lCX^^>^T 
X^5£^j£-T£ (S3C0X^2^#^) o Xyf>^ 
VX^ HCT^T^tbT, £~f> iiJS/B 

1/5>X hPFi-15 (ffiXYb*» £*S 1 nm 

hyb-h±«CTl»ra^U^-^^ffofeo g3fcte*g 
/MS*B3fcgfi : NSR 1 5 0 5 i 6 A ta >§» £ 
fflt^ «3tH— Xfi: £jl 6 0m J/cm2Tffofc ft B 

^> 1 1 ox:&v b7u-h±\zT2*>\zi#m'<— 

^bfc. HMD-35Si0i OfclsOMfc) KTl*HWSi« 
50 ffiJS£fro&«* *lCT«»bfc (03©X@3S#- 



—26— 




[0 0 2 8] ^Myf>m^5^V^ XIK 

UU>40 ttKTfrofc. -f*>JiEKtt7^=f>*X 
£Jf!V\ ^@W^t>'>t7-gfE I S-2 0 OER 

(x'jt-^xs) zmmLti* ecr^ 

#XJBE£j5 x 1 0-3P a, v-f # n&tti;fj 6 0W> 

JtJjI«EE7 0 0 V<hU -o.-h^7-fif-ttffi 10 
ffiUfc^ofc. £3<0£3ft*frfc<fcDxy^>^Ufc 
ifeS, AuOXy^>i^KfiplWtt»l 3»2 0»T* 

[0 0 2 9] b^U lff#WtCX^>^T>y-<hfc 

£>\Z, SSIC2 0X*-;t-(01 6»mxy?>if&fT 
ofc. ^<DP#. *WH(hlxTTS^ESbfeCrS3<© 

x^^>^ssn *^o. 8nm/»^o, ^<omm 

«Au<DX>y^>^S^>*5jl/l 9T*ofc 0 2 0% 
*-n-Xy^>^*#fC»bT«0-. 1 3 nmtbf a? 

[0 0 3 0] K»VX3rtUTX»K»»**a*<5« 
T, CrBt WIB13) t*0llfc}Ma:»n«a:6ft^. 

T-exyf>^Kttl»ffltUc, KEiy? 
t>httMo t»UT«X-;^>i/fi«^#A^^:«6> 
Mo/S i *iI2[j:i±iS i t~r%z£\z&r)j:y 

[0031] z(D<k5\z. xmmu#mrt*->&&i% 
z\z&m&2\zttisT^y^>ymm&*tt^~cmm 

S i^K2(DX^MIt^^fi;T$-&^^(h 5 b?5:<, 

Ek±<Dt£M&&mm<DXmK%t$m&T&Z>£. 13n 
m<0«fifc*ttS"r*Mo/S i#SBSmit¥ 6 0 

KcDXjasit^^fiT^^V^^, XttBMJMWB^A 



4*H!¥8-2 1 3 3 0 3 
[0 0 3 2] *fc»2©H3K«|fc^ViTR?B"rS. 0 2 

\*. xmm^nmm^m^7,^\z^x(Dm2(omm 

«6:/n-fex©R9IB-e»S. Si^7X/M±lr Mo/Si 

^jij«2£, njfi« i tmm<D&ft-?j&mrrz> m3<D 

IS1S#«9) o »2*IHB3b£&-5fii* 

$ Z\Z. &2 tpmm 3 a £&£>Cr^£ 1 0 nmig^jS 
■W"*. 2*>IZ. *C!>±ICX»!RJR#JB4 (-fltl 
T. W) SSBS^:J»SJCV^hD>X/^y^«KTj« 
x«ftjR«||4«0ra^^->tc/t 

tfSi#yl/yXh (OEBR- 1 0 0 0) £0.5 

©88, Jna«£Ett3 OKVfcbfc. VJBSMMrttH* 
fTF 3 IS*fcTU>**fTo& (0 3 COX 

@3©@^£fctefftlli -9(*#|R) o £CD/t*->£X 
yf>^TX^5t LTXflUMtfMi 4 fc A^ - >K? 

[0 0 3 3] -0K<hLT> X*g®iR#Ji©%ftteW 

(CF4, CHF3^a 
r*>Xs/^>^ffiTfrt>& 0 X«KJR#Ji4*^*fc:x 

-/t-tlL *»R2f47^***Xft:»bT#*K: 
Xy?>if!B««2»»^. # 
ii2tofll:xyf>^xhy;vtLT2l0W 
JlT$>£Sg 1 3 a ^2 *mm 3 bttR»fc& 

56, ^--n-Xy^>ifbTt)*JBJRfca«^A«iia: 
\ZK^ (S3iZ)Ig3<£?$#I) o 
[0 0 3 4] X*SEa*S©ffi#<Z>fc&, XSgKiK#/f<D 

f^3 aOCri«*bfc. *©K«aFfttt, IBttft 

tt>f*>xy5 L >y«fccfct)ffofc. xy^>^&# 

tt, i/XJE40Pa, «-&Jt*l : 1.7 4, Rfffl^j 
lOOWT^o S2«1»Bi3b&it*7y'> 
>£ffc:cfcD»£l,fc. 7^»y*frll gl^itfXJBEl 
OP a, Rfai*5 0WtU 

£1 0 0 VWTKMPT^CttCj;^ Sg2*ffflJl<Z>T 

TLfr^&O ICT£ £ £tf*T€r<5. (0 3 5 

£ © J; 5 { £ C F 4 # X £ ffl V* ft E* tt -f * > X y 5" > 9 

jjmz&^x, x«»«*jB^w««^fc»&, sit 

IB»i:JB2*|IBJBt2aoxy5 L >yx hty/t-^^D 
a«OXyf>y«B±lfc. ^©^, HW3a 



—27— 




—28— 



(7) 



ftfflW- 8-213303 



[03] 



ZZZZZ2^i 



-4 
-3 
-2 
-I 



•a*. 



nnnn rv ^ 



/ / / / 



T-3 
2 
I 



n*9- 



n n n n n — * 



; / / ; ;y 



•mi** 



□ □□ 



EZZZ 



(51) Int. CI. 6 

H 0 1 L 21/3065 
21/306 



F I 



H01L 21/306 



—29— 



